The evolutionary origin of the vertebrate neural crest and its developmental gene regulatory network--insights from amphioxus.
The neural crest is an embryonic cell population unique to vertebrates. During vertebrate embryogenesis, neural crest cells are first induced from the neural plate border; subsequently, they delaminate from the dorsal neural tube and migrate to their destination, where they differentiate into a wide variety of derivatives. The emergence of the neural crest is thought to be responsible for the evolution of many complex novel structures of vertebrates that are lacking in invertebrate chordates. Despite its central importance in understanding the origin of vertebrates, the evolutionary origin of the neural crest remains elusive. The basal chordate amphioxus (Branchiostoma floridae) occupies an outgroup position that is useful for investigating this question. In this review, I summarize recent genomic and comparative developmental studies between amphioxus and vertebrates and discuss their implications for the evolutionary origin of neural crest cells. I focus mainly on the origin of the gene regulatory network underlying neural crest development, and suggest several hypotheses regarding how this network could have been assembled during early vertebrate evolution.